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EXECUTIVE SUMMARY: Topsin-M (95.9% a.i.) was tested in a two-
generation reproduction study with male and female Sprague-Dawley
Crl:CD(SD)BR rats  (MRIDs 428%9101 to -05, 43624401). The rats
were administered the test material in the diet at concentrations
of 0, 200, 630, or 2000 ppm (calculated to be 0, 13.7, 43.3 or
138.9 mg/kxg/day for males and 0, 15.5, 54.0 or 172.0 mg/kg/day for .
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females). . Twenty-five animals/sex/dose/generation were selected
for testing. The P generation animals were given test or control
diet for 14 weeks (98 days) then mated to produce the F, animals.
Approximately 14 weeks after weaning of all F, offspring, selected
I, animals were mated within the same dose group for a maximum of
21 days (sibling matings were avoided) tc produce the F,,
generation. After weaning cf the F,, pups, F, animals were
maintained for 6 weeks and mated again to the same partner to
produce the F,, offspring. The second mating of the F, animals was
performed due to a high, unexplained death rate in the F,, treated
and control pups during lactation. All animals were exposed to
test material, either in the diet or during lactation, until
sacrifice.

No clinical signs of toxicity or mortalities in the parental
animals of either generation were attributable to treatment.
There were no significant differences in body weights of the P
generation high-dose males and the F, mid- and high dose males
during the pre-mating periods when compared to controls, however,
there was a slight dose-related reduction in body weights
throughout the study. The premating period (days 1-43) body
welight gains in the 630 and 2000 ppm F,, males were less than
controls: 56 =nd 55% of the control value, respectively. These
were considered to be borderline significant because the changes
were in the range of 5% of the total bodyweight. In females,
although there were some decreases in bodyweight and bodyweight
gain during gestation, these were not consistent across
generations and/or litters and were thus not biologically
significant. High-dose P generaticn males and females and high-
dose F, males had significantly (p < 0.05) increased liver and
thyroid weights and high-dose F, females had increased thyroid
weights when compared to controls. Increased organ weights

. correlated with statistically significant increases in
hepatocellular hypertrophy and thyroid follicular cell
hyperplasia/hypertrophy in the high dose group. Generally,
minimal to slight hepatocellular hypertrophy and thyroid
folliculaxr cell hypertrophy and hyperplasia were observed in both
the low and mid-dose P g&neration males. These effects were
observed in the F, generation but appeared in fewer animals and
were less severe. In females, these effects were considerably
less. Therefore, the NOEL for systemic toxicity is <200 ppm
(<13.7 mg/kg/day) based on hepatocellular hypertrophy and thyroid
follicular cell hypertrophy/hyperplasia at all dose levels and
decreased body weight gains in males and increased livex and
thyroid weights in both sexes at the highest dose level. This
LOEL is considered to be a borderline NOEL/LOEL because the
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effects on the.thyroid and liver at 200 ppm were minimal and they
wera less in the succeeding generation.

No treatment-related effects were noted on the reproductive
performance indices of either generation. Mean litter sizes,
survival indices, and sex ratios were not different between
treated and control groups for the F, and F,, offspring. Due to a
high rate of death in both the treated and control F,, pups, a
second mating of the F, animals was made to produce the F,,
offspring. Deaths of the F,, pups did not appear to be treatment-
related as controls were equally affected and the result was not
repeated after the second mating. No statistically significant
differences occurred in mean pup weights from any treated group at
any time during lactation of the ¥, or F,, pups. However, F, pups
gained less weight than controls with day 21 body weights of 630
and 2000 ppm group males and females being 88% of the control
value. When mean pup weights for the F, litters were analyzed by
covariance analysis (ANCOVA) to account for the number of pups per
litter, significantly lower weilghts as compared to control were
seen for the 630 ppm males and females on day 1 {(p < 0.01}, 2000
ppm males on day 21 (p < 0.05), and 630 and 2000 ppm females on
day 21 (p < 0.05). Decreased F,, pup weights were not coincident
with reduced dam weights since high-dose dams actually gained
slightly more than controls during lactation. Therefore, the LOEL
for offspring toxicity is 630 ppm (43.3 mg/kg/day) based on
reduced body weights of the F,, pups during lactation. The
corresponding NOEL is 200 ppm (13.7 mg/kg/day). This LOEL is also
considered to be borderline because the decrease in pup weights
was minimal. The reproductive toxicity LOEL is >2000 ppm (138 9
ng/kg/day) and the NOEL is >2000 ppm.

This study is classified as Acceptable and satisfies the guideline
requirements for a multigeneration reproduction feeding study (83-
1) . .
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TOX. CHEM, NO: 375A

P.C. CODE.,: 102001
MRID NOS.: 42899101, 42899102, 42899103, 42899104, 42899105, 43624401

TEST MATERIAL: Topsin-M
SYNONYMS: Thiophanate methyl, Cercobin-M

STUDY NUMBER: 683-004 | | \

SPQNSOR: Nippon Soda Co., LTD, Tokyo, Japan; Elf Atochem North America,
Philadelphia, PA

TESTING FACILITY: Hazleton Deutschland GmbH, Kesselfeld 29, 48163 Miinster,
Germany

TITLE OF REPORT: Two Generation Oral (Dietary Admunstrauon) Reproducuon
Toxicity Study in the Rat (with One Litter in the P and Two Litters in the F1

Lxeneranon)
AUTHOR: Wolfgang Miiller and Allen Singer
REPORT ISSUED: August 20, 1993; March 29, 1995 (Addendum)

EXECUTIVE SUMMARY: Topsin-M (95.9% a.i.) was tested in a two-generation
reproduction study with male and female Sprague-Dawley Crl:CD(SD)BR rats

(MRID 42899101-05, 43624401). The rats were administered the test material in the
diet at concentrations of 0, 200, 630, or 2000 ppm (calculated to be 0, 13.7, 433 or
138.9 mg/kg/day for males and 0, 15.5, 54.0 or 172.0 mg/kg/day for females).
Twenty-five animals/sex/dose/generation were selected for testing. The P
generation animals were given test or control diet for 14 weeks (98 days) then mated
to produce the F, animals. Approximately 14 weeks after weaning of all F,
offspring, selected F, animals were mated within the same dose group for a
maximum of 21 days (sibling matings were avoided) to produce the F,, generation.

October 1995 1




[TOPSIN-M] . Reproduciion Study (83-4)

After weaning of the F,, pups, F, animals were maintained for 6 weeks and mated
again to the same partner to produce the F,, offspring. The second mating of the F,
animals was performed due to a high, unexplained death rate in the F,, treated and
control pups during lactation. All animals were exposed to test material, either in
the diet or during lactation, until sacrifice.

No clinical signs of toxicity or mortalities in the parental animals of either
generation were attributable to treatment. There were no. significant differences in
body weights of the P generation high-dose males and the F, mid- and high dose
males during the pre-mating periods when compared to controls, however, there was
a slight dose-related reduction in body weights throughout the study. The premating
‘period (days 1-43) body weight gains in the 630 and 2000 ppm F,, males were less
than controls: 56 and 55% of the control value, respectively. These were considered
to be borderline significant because the changes were in the range of 5% of the total
bodyweight. In females, although there were some decreases in bodyweight and
bodyweight gain during gestation, these were not consistent across generations
and/or litters and were thus not biologically significant. High-dose P generation
rhales and females and high-dose F, males had significantly (p < 0.05) increased liver
and thyroid weights and high-dose F, females had increased thyroid weights when
compared to controls. Increased organ weights correlated with statistically
significant increases in hepatocellular hypertrophy and thyroid follicular cell
hyperplasia/hypertrophy in the high dose group. Generally, minimal to slight
hepatocellular hypertrophy and thyroid follicular cell hypertrophy and hyperplasia
were observed in both the low and mid-dose P generation males. These effects were
observed in the F, generation but appeared in fewer animals and were less severe.
In females, these effects were considerably less. Therefore, the NOEL for systemic
toxicity is < 200 ppm based on hepatocellular hypertrophy and thyroid follicular
cell hypertrophy/hyperplasia at all dose levels and decreased body weight gains in
males and increased liver and thyroid weights in both sexes at the highest dose
level. This LOEL is considered to be a borderline NOEL/LOEL because the effects
on the thyroid and liver at 200 ppm were minimal and they were less in the
succeeding generation. '

No treatment-related effects were noted on the reproductive performance indices of
either generation. Mean litter sizes, survival indices, and sex ratios were not
different between treated and control groups for the F, and Fy, offspring. Due to a
high rate of death in both the treated and control F;, pups, a second mating of the
F, animals was made to produce the F, offspring. Deaths of the F,, pups did not
appear to be treatment-related as controls were equally affected and the result was
not repeated after the second mating. No statistically significant differences .
occurred in mean pup weights from any treated group at any time during lactation of
the F, or F,, pups. However, F,, pups gained less weight than controls with day 21
body weights of 630 and 2000 ppm group males and females being 88% of the
control value. When mean pup weights for the F,, litters were analyzed by
covariance analysis (ANCOVA) 10 account for the number of pups per litter,
significantly lower weights as compared to control were seen for the 630 ppm males
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and females on day 1 (p < 0.01), 2000 ppm males on day 21 (p < 0.05), and 630 and
2000 ppm females on day 21 (p < 0.05). Decreased F,, pup weights were not
coincident with reduced dam weights since high-dose dams actually gained slightly
more than controls during lactation. Therefore, the LOEL for reproductive toxicity
is 630 ppm based on reduced body weights of the F, pups during lactation. The
corresponding NOEL is 200 ppm. This LOEL is also considered to be borderline
because the decrease in pup weights was minimal.

This study is classified as Acceptable and satisfies the guideline requirements for a
multigeneration reproduction feeding study (8_3-4). _

Special Review Criteria (40 CFR 154.7) None
. MATERIALS AND METHODS

A. MATERIAL
1. Test material: Topsin-M

Description: rose-colored powder

{.ot/Batch No.: TIF 01016

Purity: 95.93% a.i.

Stability of compound: not given; stored at room temperature
CAS No.: 23564-05-8

structure:
-] Q
: :Nﬂ-e—NH-f!-OMl
NP G N= C =0 hig
B
2. Vehi ijv

Basic powdered diet (Ssniff R 10) was used as the vehicle and control.

3. Test animals

Species: rat

Strain: Sprague Dawley Crl: CD (SD)BR

Age and weight at start of study: at least 6 weeks old; males: 186-288 g;

females: 158-229 g

Source: Charles River Wiga GmbH, 97633 Sulzfeld, Germany

Housing: Rats were housed individually, except during mating and lactation, in
solid floor macrolone cages with stainless steel lids.
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611745

[TOPSIN-M} - - ‘ Reproduction Study (83-4)

Environmental conditions:

Temperature: 19-25°C

Humidity: 30-70%

Air Changes: not given

Photoperiod: 12 hour light/dark cycle
Acclimation period: at least 7 days

4. Diet pr i lysi

Diet was an admixture of basic powdered diet and test material. Fixed
concentrations of a premixture for each treatment group were prepared at 28-
day intervals. The premixture was used for subsequent dilution to final
volume and concentration. Formulations were stored at room temperature.
Concentration and homogeneity were tested in all formulations throughout the
study and stability was tested in the initial formulations.

Results - , ,

a. Homogeneity analysis - Separate duplicate samples were taken from the
top, middle, and bottom of each test formulation. Results showed the test
material to be homogeneously admixed with the powdered diet with
concentrations varying <20% from top to bottom. )

b. Stability analysis = The initial test formulations were analyzed for stability
at room temperature or “deep-frozen” for up to 35 days. All formulations
were within +4% of their initial measured concentration or +5% of
nominal after 35 days. ‘

c. Concentration analysis -~ Absence of test material was confirmed in control
diets. The concentration of test material as compared to expected target
ranged from 81-114% in the 200 ppm diet, 89-120% in the 630 ppm diet,
and 89-112% in the 2000 ppm diet.

5. Diet

Animals received powdered diet (Ssniff R 10; Ssniff Spezialdidten GmbH,
59494 Soest, Germany) and water ad libitum.

B. PROCEDURES AND STUDY DESIGN
1. Anpimal assignment

Upon arrival at the testing facility, the P generation male and female rats were
examined for signs of ill health. If judged suitable as experimental animals,
they were randomly allocated to treatment groups by a stratified
randomization procedure based on body weight and by use of a random table
of the letters A to D representing the groups 1 to 4. The F, males and
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females were selected from the F, generation by lot. Animal assignment is
given in Table 1.

TABLE 1. ANIMAL ASSIGNMENT
No. of Animals per Group
s -
Dase Ciroup Gnr_nl))ua P Genenation F; Generation

Maie Female Male Female
1 (Control} 0 25 5 5 25 -
2 (Low) ' 200 2 2 25 5
3 (Mid} 630 25 25 25 25
4 (High) 2000 25 25 25 25

= — —

*Test or controt diets were freely available to the animals from the start of Lrearment uatil necropsy.

2.
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Doses were selected on the basis of a dose range-finding study in male and

female Sprague-Dawley rats in which doses of 75, 200, 1200, and 6000 ppm
were used (HD Project No. 683-003). The results of this study were
summarized in MRID No. 428991-01. At the high-dose level, markedly

reduced body weight gain, reduced feed consumption, and markedly increased
thyroid weights occurred in males and females. Slightly reduced body weight

gain in males and moderately increased thyroid weights in males and females
were seen at 1200 ppm. No systemic effects were noted at <200 ppm.

Although a duration of exposure was not given, the authors state that
reproductive performance of the P generation and development of the FIil

offspring were not affected.

Mating procedure

Each male was mated with one female from the same dose group for up to 3
weeks. Females which had not shown evidence of mating within 2 weeks were

paired with proven males of the same dose group for the remainder of the

mating period. Vaginal smears were examined in the morning for the
presence of sperm or a vaginal plug. The day on which sperm or a vaginal
plug was observed was designated gestation day (GD) 0. Mated females were
separated from the males and returned to individual housing.



[TOPSIN-M]

Reproduction Study (83-4)

4. Mating schedule

The P generation animals were given test or control diet for 14 weeks then
mated for a maximum of 21 days to produce the F, animals. Approximately
14 weeks after weaning of all F, offsprlng, selected F, animals were mated
within the same dose group for a maximum of 21 days (sibling matings were
avoided) to produce the F,, generation. After weamng of the F,, pups, F,
animals were maintained for 6 weeks and mated again to the same partner to
produce the F,, offspring.

C. METHODS
1. Observation Schedule

a.

Parental animals - All animals were examined twice daily for mortality and

morbidity and once daily for signs of overt toxicity. Body weights of all
males and females were recorded once weekly during the premating and
the mating periods and at sacrifice. Additionally, body weights of females
were recorded on GD 0, 7, 14, and 20 and during lactation on days 1, 4, 7,
14, and 21 post partum. Premating food consumption for all males and
females was recorded twice weekly at 3- or 4-day intervals. Food
consumption was also recorded for females on GD 0, 3, 7, 10, 14, 17, and

20 and on lactation days 0, 4, 7, 9, 11, and 13,

October 1995

Blood samples were taken from 10 male and 10 female animals per group
during the first week of treatment, during week 8, and at necropsy. Blood
samples were taken from identical animals each time, if possible. Serum
was submitted for thyroid hormone determination. T, and T, were
analyzed by luminescence immunoassay and TSH was analyzed by radio
immunoassay.

Reproductive performance - For each pregnant female, the date of mating,
the date of parturition, the duration of gestation, any abnormalities of
nesting or nursing behavior, and the number of implantations (uteri stained
at necropsy) were recorded.

The following reproductive indices were calculated (note: the reviewer is
interpreting “inseminated” as plug- or sperm-positive; therefore, with this
definition, the insemination index is the mating index):

Mean cohabitation days until GD 0 = sum of days until successful insemination/no. of
inseminated animals

Insemination index = (No. inseminated animals/Total no. paired animals) x 100

Fecundity index = (No. pregnant animals/Total no. inseminated animals) x 100

6
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Fertility index = (No. pregnant animals/Total no. paired animals) x 100
Gestation index = (No. females with pups born alive/No. pregnant animals) x 100

Litter observations - All females were atlowed to litter and the number of
live and dead pups was determined. The pups were sexed, examined for
external abnormalities, and weighed on days 1, 4, 7, 14, and 21 post
partum. On day 4 post partum, each litter was adjusted to 4 male and 4
female pups where possible by eliminating extra pups by random selection.
Pups dying or killed during lactation were examined for external and
visceral abnormalities. The following litter indices were calculated:

Live birth index = (No. pups born alive/No. pups born) x 100
Viability index = (No. pups alive on day 4 precull/No. pups born alive} x 100
Weaning index = (No. pups; alive day 21/No. pups alive day 4 postcull) x 100

Proportion of males pups on day 1 and 21 = (No. of males/No. of pups) x 100

During lactation, the pups in each litter were examined daily and physical
development was assessed by monitoring pinna unfolding (the.day on which
the pinnae became detached), tooth eruption (the day on which the upper
incisors were observed to penetrate the gum), and eye opening (the day on
which the upper and lower eyelids separated). For each event, the number
of pups in each litter showing the observation was recorded daily until all
the pups in the litter showed the observation. For each pup, the following
functional tests were also performed: surface righting reflex, day 8; gripping
reflex, day 17; pupillary reflex, day 21; and auditory response, day 21.

ZMLmsm;sm_Smm:s

.4

Sacrifice - All surviving animals were killed at scheduled sacrifice by
carbon dioxide inhalation.

b. Necropsy -

October 1995

1) Parental animals - All surviving parental male and female animals of
the P generation were sacrificed and necropsied after weaning of the
F, progeny. All male and female parental animals of the F;
generation were killed and necropsied after weaning of the F,
offspring. Any animal not surviving until scheduled sacrifice was
necropsied as soon as possible.

2) Offspring - Non-selected F, weanlings were killed after selection of
the F, parental animals and all F,, and F,, weanlings were killed and
necropsied soon after weaning.
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3) Necropsy observations - Gross necropsy consisted of external and
internal examinations. The following tissues (X) of all parental
animals of the P and ., generations were preserved in 10% neutral
buffered formalin (except testes and epididymides which were fixed in
Bouin’s solution) and weighed (XX) (paired organs were weighed
separately). With the exception of the liver and thyroid, the tissues of
the control and high-dose group animals were imbedded in paraffin
wax, sectioned, stained with hematoxylin and eosin, and examined
histologically. Microscopic examinations of the liver and thyroid were
conducted with all dose levels.

X Ovaries XX | Epididymides XX | Liver

X Uterus X Prostate X Pituitary
X Vagina X | Seminal vesicles XX | Thyroids
X | Cervix X Coagulating gland

X | Lesions XX | Testes

D. STATISTICAL ANALYSIS

For body weight, body weight change, food consumption, duration of gestation,
implantation sites, pups delivered, and live pups per litter the Levene’s test for
homogeneity of variances was performed followed by rank transformation (if
heterogeneous) and the Analysis of Variance (ANOVA). If the ANOVA was
significant, Dunnett’s two-tailed t-test was used to compare each treated group
with the control. For heterogeneous variances of the rank transformed data, the
Levene’s test was performed again followed by the ANOVA and Dunnett’s t-
test.

For body weight at necropsy, organ weights, cohabitation days, hormone analysis,
physical development, and functional tests Bartlett’s test for homogeneity of
variances was performed followed by the one-way ANOVA on homogeneous data.
In the event of significant results of the ANOVA, the Dunnett’s two-tailed t-test
was used to compare each treated group with the control. For heterogeneous
data, the Kruskal-Wallis test was performed together with the Wilcoxon rank-sum
test to compare treated to control groups.

For pup weight per litter, the Analysis of Covariance (ANCOVA) was performed.
If the ANCOVA was significant, the Dunnett's two-tailed t-test was used to
compare each treated group to the control

All significant differences were set at p < 0.05. Reproductive indices were
calculated on the basis of individual values and not group totals or group means.
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E. Signed and dated GLP and Quality Assurance statements were provided.

II. RESULTS

A. SYSTEMIC TOXICITY

-4
b

Mortality and ¢linical si

Clinical signs of toxicity in the P generation consisted of sporadic incidences of
alopecia and minor injuries in males and females and vaginal discharge in
females. None of these appeared to be dose- or treatment-related. No
mortalities occurred in the males of the P generation but 4 females died
during the study. One control animal died on day 136 (36 days after
(nsemination; pregnancy status not determinable) and one 200 ppm animal
died on day 155 (55 days after insemination; pregnancy status not
determinable) of treatment without having shown any clinical signs prior to
death. Another 200 ppm female was found dead on day 138 (38 days after
insemination; not pregnant) after having shown poor physical condition,
lacrimation, and rough haircoat on the same day. One female in the 630 ppm
group died on day 122 of the study during delivery. These deaths are not
considered to be compound-related. )

{Clinical signs of toxicity in the F, animals occurring prior to, during, and after
the first and second matings included alopecia, rough haircoat, and bloody
crust around the eyes of both males and females and vaginal discharge in
females. Incidences were sporadic and occurred in only a few animals and are
not considered to be treatment-related. One 630 ppm male died on day 49
and one 2000 ppm male died on day 23 of the study. After the first mating,
one lowedose female died 2 days after delivery with clinical signs the day
hefore noted as pale and cool to the touch. After the second mating, three
other females died. One control animal died on day 69 showing red vaginal

~ discharge and incomplete delivery; one 200 ppm animal also died on day 69 (3

days after normal delivery) after having vaginal discharge and being pale and
coot to the touch the previous day, and one 630 ppm animal died on day 84
three days after an incomplete delivery and after having been hunched and
pale the day before. These deaths are not considered to be compound-related.

Body wei g f mpti

4. Premating - There were no significant differences in body weights of
treated males as compared to controls; however, there was 2 slight dose-
related reduction in body weights throughout the study. Final mean body
weight for the 2000 ppm males was 94% of controls. No differences in
food consumption were seen between treated and control males at any
time. Body weights and selected food consumption values for P generation
males are summarnized in Table 2.

October 1695 ' 9
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—

TABLE 2. MALES: P GENERATION MEAN BODY WEIGHTS AND POOD CONSUMPTION

Day of Study Trestroent Group

0 ppm 200 ppem 630 ppm 2000 ppe

Body Weight ()
Day 1 261.7 £ 234 260.2 ¢ 18.7 2600+ 225 259.6 £ 17.7
Day 15 3588 ¢ 35.9 3654 ¢ 289 15272 M2 31522 ¢ 247
Day 29 414.8 £ 47.6 425.1 2 379 4092 t 44.7 4077 £ 327
Day 50 4596 ¢ 585 462.00 £ 54.2 449.0 ¢ 56.7 4487 £ 365
Day 71 4879 ¢ 44.4 496.8 t 57.4 476.1 £ 593 4764 £ 372
Day 99 {end of premating period) 5528 ¢ 53.1 5473 £ 65.1 535.6 £ 60.6 5250 ¢ 381
Day 120 {end of mating period) 5568 ¢ 515 $505 £ 66.2 54812 622 5370 £ 412
Day 134 (end of study) 57712482 564.8 ¢ 625 S579 £ 676 5445 1 497
Body Weight Gain, Day 1-134 3154 ¢ 41.1 304.6 £ 556 7 2979 t 52.6 2850+ 474
Food Consumptioa Prior to Mating (g)
Day 18 N2s48 335:31 328+ 38 329:28
Day 8-15 321t32 329+ 30 32132 315129
Day 22-29 314 ¢ 50 32632 3.7+ 40 307132
Day 43-50 3112338 315¢55 309152 307131
Day 64-71 8350 289 ¢43 28542 296126
Day 52-99 323136 35+ 38 31.7: 33 314 £32
Day 1-99 309+ 32 31230 30.7 ¢ 34 308 £ 2.0
o — — —

Data taken from Tabie 3, p. 115-116, Table 4, p. 121-122, and Table 9, p. 131-132, MRID No. 42899101,

Mean body weight change for the high-dose P generation females was

slightly lower than controls for the entire premating period but there were

no differences in final body weights. During the first week, 630 ppm
females ate significantly more than controls but there were no other

differences in food consumption between treated and control groups. Body
weights and selected food consumption values for P generation females are

summarized in Table 3.

October 1995
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[TOPSIN-M] - - Reproduction Study (83-4)
TABLE 3. FEMALES: P GENERATION MEAN BODY WEIGHTS AND FOOD CONSUMPTION PRIOR TO MATING
Dy of Sy Treatment Group
0 ppes 200 ppm 630 ppm 2000 ppm
Body Weight (g)
Day 1 2005 ¢ 10.1 9t 121 2041 ¢ 11.1 3.2 ¢ 140
Day 15 2343 £ 16.3 2354 + 126 23622 149 2349+ 145
Day 29 248.1 £ 135 256.2 £ 170 2572187 2536 ¢ 154
Day 50 2695 1 17.3 270.7 £ 183 2744 £ 202 268.7 ¢ 195
Day 71 274.7 £ 15.7 279.1 £ 208 2834+ 229 276 ¢ 183
Day %9 2956 ¢ 188 2963t 274 3029+ 25.2 2351 £ 205
Body Weight Gain, Day 1-99 95.1¢162 934 £ 232 98.9 ¢ 224 91.9 £ 168
Food Coasumptioa (g)

Day 1-8 214219 20115 2619 2121413
Day 815 218221 219 ¢ 14 28128 217214
Day 22-29 216123 25519 27432 219123
Day 43-50 22126 22022 23£29 214120
Day 64-71 205128 01821 211128 208120
Day 92-9 214 ¢33 214227 224 £33 214124
Day 1-99 214 £ 20 2161t 16 221124 213212

Data taken from Table 3, p. 117-118, Table 4, p. 123-124, and Table 9, p. 133-134, MRID) No. 428991-01.
*Significantly different from control, p £ 0.05.

‘

Selected body weights and food consumption data for F, males prior to and
during the first and second matings are listed in Tables 4 and 5, respectively.
F, males in the 630 and 2000 ppm groups generally gained less weight
throughout the study than controls. This resulted in lower mean body weights
for these groups after day 50 prior to the first mating with the difference
becoming more pronounced through day 113. At the start of treatment prior
to the second mating (Table §), body weights for the males were comparable
hetween the mid- and high-dose groups and the control. However, treated
animals in these groups again gained less weight than controls resulting in
lower mean body weights. Overall body weight gains in the 630 and 2000 ppm
animals prior to the second mating were less than controls: 56 and 55% of the
control value, respectively. However, these are considered to be borderline
significant because the decreases were in the range of 5%,of the total
bodyweight. The only significant difference in food consumption for these two
groups occurred prior to the second mating with the high-dose animals eating
fess than controls (p < 0.05) during the day 15-22 interval. The 200 ppm
raales were consistently larger than the controls throughout the study.
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[TOPSIN-M] - - Reproduction Study (83-4)

Significantly (p < 0.05) greater mean body weights were observed prior to and
during the first mating and at the beginning of treatment prior to the second

mat-ing. Weight gains were similar between the 200 ppm males and controls
during the first mating, however body weight gains during treatment for the
second mating were only 50% of the control value. Because the 200 ppm

males were larger than controls, food consumption was sporadically

significantly greater than the control value.

TABLE 4. MALES: F; GENERATION MEAN BT(;DY WHIGHTS ADDHR)OD CONSUMPTION (FIRST MATING)
_ Trestmest Group
Dey of Study
0 ppas 200 ppm 630 ppm. 2000 ppm
Body Weight ()
Day 1 153.1 ¢+ 47.2 1484 ¢ 345 153.0 » 304 1555t 369
Day 15 2604 £ 670 2890 ¢ 46.6 2682 £ 471 2733 t 56.2
Day 29 4241658 3840 £ 0.7 15272 438 608 1 417
Day 50 4288 £ 485 4634 £ 4390 429.7 1 50.6 S78.4 £ 543
Dayl 491411 526.8 t 40.9* 484.1 £ 513 4749 1 608
Day 92 (end of premating period) 516.7 £ 433 5496 2 464 5104 2 58.1 4995 ¢ 512
Day 113 (end of mating period) | 540.8 £ 472 5653 ¢ 542 5280 61.0 52432499
Body Weight Gain, Day 1-113 38711t 542 4170 & 58.6 375.6 £ 58.1 366.0 £ 472
Food Comsemption Pricy to Fiost Mating (g)

Day 1-8 248t 64 272 248 48142 260 2 4.7
Day 815 ¥ 266 2 68 PEt53 274t 58 284 £ 53
Day 22.29 295 249 32228 04 136 305 £ 30
Day 43-50 304 ¢33, 31636 297+ 38 296143
Day 64-71 ' 308 ¢ 28 325523 311 ¢ 3.1 8.9 £ 4.0
Day 92-96 ®S5+39 7225 2719147 278231
Day 1-96 . 290129 31418 292230 BOt29

Data taken from Tabje 31, p. 179-180, Table 32, p. 185-186, and Table 37, p. 195196, MRID No. 42899101
*Significantly differsnt from control, p £ 0.05.
**Significantly different from control, p £ 0.01.
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[TOPSIN-M] . . Reproduction Study (83-4)
TABLE 5. MALES: F) GENERATION MEAN BODY WEIGHTS AND FOOD CONSUMPTION (SECOND MATING)
Treatmeat Groap
Dhary of Study
0 ppm 200 ppm 630 ppan 2000 ppen
Body Weight (g)
Day I 5779 ¢ 466 621.6 £ 53.8° 58122 723 5769 ¢+ 486
Day 8 6053 £ 50.2 6425 ¢ 60.9 593.9 £ 763 5892 ¢ 487
Day 22 620.9 £ 58.4 6534 £ 606 6050 £ 763 599.9 ¢ 504
Day 36 6255+ 605 660.7 ¢ 622 616.7 £ 74.0 606.6 + 504
Day 43 (end of premating penod) 6295 ¢ 577 656.7 £ 61.2 610.1 £ 795 605.1 £ 515
Day 64 (end of mating period) 6198 ¢ 54.2 424 1 634 59662742 | 5884 ¢ 480
Body Weight Gain, Day 1-64 419 £ M43 208 ¢ 185 1542 185" "} 1152212
Food Cossamptioa Prior to Secomd Mating (g)
Day 1-8 - 302134 3141229 87241 2921 38
Day 815 303+37 30928 294128 29.7¢35
Day 15-22 313241 3203224 297229 289+ 35°
Day 29-36 38132 323+ 26" 304¢29 ) 312+490
Day 3643 EINE i) 3123: %6 28242 33
Day 143 30.2 31 31723 294 1 3.1 3001+33

Data taken from Table 54, p. 232, Table 55, p. 236, and Table 60, p. 244, MRID No. 42899101
*Significantly different from coatrol, p 3 0.05.
* *Significantly different from coatrol, p £ 0.01.

Selected body weights and food consumption vatues for the ¥, females prior to
the first and second matings are listed in Tables 6 and 7, respectively. No
significant differences were observed in body weights or weight gains in treated
F, females prior to the first of second mating as compared to controls. A
slight dose-related reduction in body weight gains occurred prior to the first
mating but this was not apparent prior to the second mating. Prior to the first
mating, overall food consumption was significantly (p < 0.05) lower in the 2000
ppm females as compared to controls. All other food consumption values
were comparable between treated and control groups.
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Reproduction Study (83-4)

T

TABLE 6. FEMALES: ¥, GENERATION MEAN BODY WEIGHTS AND
POOD CONSUMPTION PRIOR TO FIRST MATING

N
Deay of Study Treatment Group
L TV T N T
e e
Body Weight (5)
Day 1 1374 ¢ 41.8 1428 + 282 145.1 £ 26.1 1374 £ 278
Day 13 199.0 £ 3151 20654 £ 21.0 2044 £ 210 194.9 2 25.0
Day 29 2378 £ 313 2431 £ 190 239.6 £ 189 2295+ 238
Day 50 273.1 £ 276 278.11 190 27136t 187 261.1 £ 242
Day 71 2865 £ 26.9 2953 ¢ 234 2904 £ 182 2MB.0 248
| Day 92 300.1 £ 29.0 w040 £ 223 3012 £ 202 288.6 £ 271
Body Weight Gain, Day 1-92 1627 £ 363 1612 ¢ 289 _156.0 ¢ 306 150.6 ¢ 25.7
Food Coosamption {g)
Day 1-8 " 211t 44 218242 1.0 2.0 194 ¢ 2.6
Day 8-15 214 £ 40 20148 207220 156 £ 24
Day 22-29 D02 35 27¢32 23%34 2121 38
Day 43-50 218¢ 33 222244 214219 204 ¢ 3.0
Day 64-71 212233 20134 214136 211¢32
Day 92-96 20+ 33 29247 22337 01225
Day 1-96 219¢29 22¢35 : 2101+ 18 199 ¢ 20°
e L

Data taken from Table 31, p. 181-182, Table 32, p. 187-188, and Table 37, p. 197-198, MRID No. 42899101

*Significantly different from control, p s 0.05.

TABLE 7. FEMALES: F; GENERATION MEAN BODY WEIGHTS AND

Body Weight Gain, Day 143

Day 1 M23¢ 312 321274 129 ¢ 304 3273 ¢ 306
Day & 181 ¢ 300 WLT £ 235 139.7 ¢ 284 3248 ¢ 35
Day 2 1375 ¢ 322 M12: 226 3400 ¢ 31.7 32712 316
Day % u24 ¢ 27 3469 ¢ 24.7 34512297 1308 4.7
Day 43 3266 £ 3159 3434 ¢ 242 . 33971 %08 3268 + M2
‘ 614120 01184 32:112 05194

October 1995
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[TOPSIN-M] Reproduction Study (83-4)
=
TABLE 7. FEMALES: F; GENERATION MEAN BODY WEIGHTS AND
POOD CONSUMFTION PRIOR TO SECONDMATING
Treatmeat Group
Dy of Study
0 ppm 200 ppm 630 ppm 2000 ppoa
Food Consumption (g)

Day 18 224127 24+29 214+ 24 20737

Day 15-22 . 229130 R5+£22 21.7¢29 21¢38
Day 29-36 22423 23130 29:30 219+ 38
Day 3643 225+134 226222 20129 215 £ 30
Day 143 22223 25223 2024 213£30

Data raken {rom Table 54, p. 233, Table 55, p. 237, and Table 60, p. 245, MRID No. 428991-01.
2Excludes data for two animals for which body weights were incorrectly determined on day 43.

b. Gestation and lactation - Selected mean body weights, body weight gains,
and food consumption values for P and F, females during gestation and
lactation are summarized in Table 8. For P generation females, no
compound or treatrent-related effects were observed on body weights,
body weight gains, or food consumption. For the F, females during
gestation and lactation of litter A, significantly reduced body weight gains
(88%) of the 2000 ppm group during gestation resulted in significantly
reduced mean body weight (93%) on GD 20 as compared to controls (p <
0.05). For litter B, the GD 20 mean body weight of the 630 ppm group F,
females was significantly (p < 0.05) less than the control group value
(93%); mean body weight in the high-dose group was also reduced (94% of
control) but did not reach statistical significance. Food consumption was
significantly reduced in the 2000 ppm animals (p < 0.05) during gestation
and'in 630 ppm animals (p < 0.01) during lactation of litter B.

e T

TABIE & SFLECTHED MEAN BODY WEIGHTS, BODY WEIGHT GAIN, AND POOD CONSUMPTION YALUES FOR
PREGNANT AND NURSING RATS FED TOPSIN-M POR TWO GENERATIONS

R ———r .
Treatmacat Growp
(Cesmion, dy 0 ppm 200 ppm 630 ppm 2000 ppm
) P Generation
Mean body weight (g)
Day 0 of gestation 295.1¢213 2882t 189 2924 ¢ 250 2903 £ 19.9
Day 20 of gestation 4284 ¢ 368 4209 £ 283 4270 ¢ 361 423.0 ¢ 267
Day 1 of lacarion 3224 £ 268 3254+ 206 - 330.1:323 3501210
Day 21 of lactation 3752 266 354 £ 189 1551+ 233 1524 £ 253
4
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[TOPSIN-M] Reproduction Study (83-4)
TABLE & SELECTED NEAN BODY WEIGHTS, BODY WEIGHT GAIN, AND POOD CONSUMPTION VALUES POR
PREGNANT AND NURSING RATS FED TOPSIN-M POR TWO GENERATIONS
Obecrvation/Gestation day Trexment Growe
0 ppm 200 ppm 630 ppen 2000 ppea
Mean body weight gain (g)
Day 0-20 of gestation 13332 £ 2799 132.77 ¢ 16.98 134.60 £ 21.86 132.73 £ 19.40
Day 1-21 of lactation 25.13 ¢ 21.21 20.00 £ 17.09 24.98 ¢ 27.04 2738 ¢ 1484
Mean food consumption {g/rat/day)
Day 0-20 of gestation 25830 2521220 50215 45219
Day 1-21 of lactation 561t 76 83271 §521 70 541150
Py Gencration — Litter A
Mean body weight (g)
Day 0 of gestation 2965 & 24.6 3078 1 244 3068 ¢ 26.0 2822¢ 288
Day 20 of gestation 472 ¢ 319 455.1 ¢ 34.3 4569 £ 35.9 4149 ¢ 40.6°
Day 1 of iactation 46 ¢ 256 9.1 1 244 3460 ¢ 233 3105 £ 4.0
Day 21 of Iactation 157.0 £ 21,0 364.0 £ 282 37512 316 33212 226
Mean body weight gain (g) i
Day 0-20 of gestation 15058 ¢ 15.98 14734 £ 2231 150.14 £ 19.11 132.65 £ 25.00°
Day 1-21 of Jactation - 12334 1538 1494 1 11.59 2907 £ 2458 2160 £ 21.9
Mean food consumption {g/rat/day)
Day 0-20 of gestation 275227 272231 274129 244120
Day 1-21 of lactation 43875 4571106 456299 159156
;
TABLE 8. CONTINUED
e e —
] Treatmeat Growp
Observation/Gestation dey
0 ppm -, 200°ppan 630 ppm 2000 ppm
F, Geacration - Litter B
Mean body weight {g)
Day 0 of gestation 3375 2 30.0 3401 ¢ 272 32591282 3216 £ 278
Day 20 of gestation 4707 1+96 4659 2 M5 436.1 £ 436 4417 £ 310
Day 1 of lactation 368.6 £ 45 36372 371 355.6 ¢ 35.0 3488 £ 293
Day 21 of lactation 388.6 ¢ 254 NI W2 37201 363 382 ¢ 303
Mean body weight gain (g)
Day 0-20,0f gestation 133.12 £ 2041 11682 £ 25.71 110.14 £ 31.23 120,07 £ 1826
Day 1-21 of lactation 15.08 ¢ 27.93 8612289 1634 £ 1491 1943 £ 2252
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{TOPSIN-M] Reproduction Study (83-4)

TABLE & CONTINUED
Treatment Group
Observation;/Gestation day
0 ppm 200 ppom 630 pprm 2000 ppem
Mean food consumption (g/rat/day)
Day 0-20 of gestation 279¢22 268+ 23 - 259:31 #5323
Day 1-71 or lactation 65.2¢78 587+83 52.7 ¢ 12.1** 574265

Data taken from Tables 5-8, pages 125, 127, 128, and 130; Tables 10 and. 11, pages 137 and 139; Tables 13-36, pages 189, 191, 192, and
194; Tables 38 and 39, pages 201 and 203; Tables 56-59, pages 238, 240, 241, and 243; Table 61 and 62, pages 248 and 250, MRID No.
428991-01.

*Significantly different from control, p £ 0.05.

**Significantly different from coatrol, p £ 0.01.

3, Test Substance Intake

Based on weekly food consumption and body weight data, the doses expressed
as mg of test substance/kg body weight/day during the premating period for
males and females and during gestation and lactation for females are
presented in Table 9. The time weighted averages of total compound intake
calculated from the table are 0, 13.7, 43.3 or 138.9 mg/kg/day for males and 0,
15.5, 54.0 or 172.0 mg/kg/day for females.

s e

TABLE 9. ‘TEST SUBSTANCE INTAKE IN RATS FED TOPSIN-M FOR TWO GENERATIONS (mg/kg/day)*

Stady I N Ii Concentration in Dict

u XX ppam 630 ppmm 2000 ppes
P Geaceation
Males - Premating 139228 43¢83 14172244
Femaies - Premating ¢ 163217 - 515:57 1610 ¢ 1438
Females - (estation 142+ 03 440215 1368 ¢ 1.9
Females - Lactation 206 £ 101 [ 89.7 £ 314 28462 947

F; Geacration - Pirst Mating

Males - Promating 153241 4772 113 1525 1 40.0
Femaics - Premating 174 ¢ 31 528 £ 8.9 1675 £ 262
Females - Gestatioa . 143+ 08 451t 24 1396 ¢ 3.0
Females - Lactation 238135 726 2 14.6 2098 1 215

Fy, Generation - Secosd Mating

Males - Premating 97102 30708 100.7 £ 2.4
‘Females - Premating 131202 40:6 £ 08 133131
Females - Gestation 134 £ 05 423105 1329 £ 23
Females - Lactation 286194 821253 _ W86 2 812
s —————a —
Data derived from Tables 12-14, 141-146; Tables 40-42, pages 205-210; and Tables 63-65, pages 252-255, MRID No. 428991-01.

AOveral] group means cakculsted by reviewer from weckly group meang; weekly means were based on weekly body weight
measurements acd nominal diet conceatrations.

October 1995 17



[TOPSIN-M] Reproduction Study (83-4)

4. Hormone analysis

No treatment- or dose-related effects on the serum levels of T,, T,, or TSH
were observed in the parental animals of either generation. T; and T, levels
were occasionally significantly (p < 0.05) decreased at various sampling times
for all treated groups of males and females of the P generation as compared
to controls, High-dose males and females of both generations tended toward
higher TSH levels at week 8 and at necropsy; however, these levels were <2.5
times the control level so are not considered biologicaily significant.

—— o

TABLE 10. Ty, T, AND TSH LEVELS IN MALES AT VARIOUS TIME INTERVALS (10 ANIMALS EACH IN P
GENERATION)

Ty (ng/mi)
Week 1 0.64 £ 0.13 0.62 + 0.08 059 ¢ 0.10 051 ¢ 0.9
Week 8 050 ¢ 0.11 056 + 0.09 061 2 0.13 - 0571012
Necropsy 0.70 ¢ 0.12 0.79 £ 014 0.90 £ 0.13* 0.74 £+ 0.07
T, (4g/100 ml)

Week 1 48+ 07 4112 06" 431204 35+ 05
Week 8 5207 50207 56207 45+ 07
Necropey 421212 39210 47213 4311
TSH (eg/=l)

Week 1 291216 37+11 341216 39221
Week 8 ' 42122 57¢22 45223 78 £ 40"
Necropsy 28¢13 31217 . 33227 ., S0t26

* Significantly different from control (95% confidence interval). Data summarized from tables 16 through 18.

N——

TABLE 10 CONTINUED, T Ty AND TSH LEVELS [N FEMALES AT VARIOUS TIME INTERVALS (10 ANIMALS
, EACH IN P GENERATION)
Tiase Coatrols [ 20 ppe §0ppm | 2000 ppwe
Ty (wg/ml)
Week 1 02 £ 0.07 0812005 0.71 2 0.09° 076 £ 0.11
Week 8 0.7’ 0.10 065 £ 0.11 0463 £ 010 063 2 0.12
Necropey 084 2 0.10 0.77 £ 007 0.76 £ 0.12 0.71 £ 009"
Ty (ng/100 m)
Week 1 45206 42106 37207 32103
Week 8 39207 34106 16107 13204
Necropey 27807 27204 1106 28106
TSH (ag/ml)
Week 1 . 17205 18204 16811 18108
Woek 8 14204 18 £ 05 20 06° 324 167
Neeropey 30411 23207 30409 3516

* Significantly different from control (95% coufidence interval). Data summarized from tables 16 through 18,
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[TOPSIN-M] S _ Reproduction Study (83-4)

TABLBlLT;,.T‘ANDT&{LEVE.SNHALESATVARIOUSMM‘ERVALS(IOAMNALSEACHNFl

GENERATION)
Ty (ag/mi)

Week 8 0.72 £ 0.19 0.65 £ 0.08 059 2 0.07 059 £ 6,07
Necropey 0.76 £ 0.14 0.77£ 0.7 0.73 £ 0.07 0.70 £ 0.14
Ty, (#g/100 ml)

Week 8 48106 49204 46204 48207
Necropsy 315107 15209 S+ 06 3507
TSH (ng/ml)

Week 8 34213 4117 5322  69¢39
Necropsy 46124 361214 i 38218 42127

* Significantly differcnt from control (95% confidence interval). Dsta summarized from tables 67 through 69.

TABLE 11 CONTINUED. Ty, T, AND TSH LEVELS IN FEMALES AT VARIOUS TIME INTERVALS (10 ANIMALS

EACH IN ¥, GENERA'
Time [ Cootrols [ 200 ppm ] ___ 6Xppm l 2000 ppem
T; (ng/ml) ’
Week 8 0.78 £ 0.11 0.79 2 0.08 0.77 2 0.11 08002
Necropey 0.79°2 0.2 0.81 ¢ 0.08 0.1 2 008 0.7720.18
Ty, (pg/100 =)
Week B 37408 37108 35406 13207
Necropsy 251206 27204 27104 29206
TSH (ay/mi)
Weck B 15210 30210 28209 43223
Necropsy 34220 30410 28209 3223 §

* Significantly different from control (95% confidence interval). Data summarized from tabies 67 through 69.
5. Necropsy results .

a. Organ weights - Organ welghts at necroipsy for both the Pand F; .
generations are given in Tables 12 dand 13. High-dose P generanon males
and females ha gmﬁcantly (p 5005 mcreased absolute liver and

thyroid weights, In the F es had signifi mcreased
absolute liver (200 and 2600 %pm) and thyroid wclgllnts 2 ppm) while
females in all dose groups had increased absolute thyrod wel 1S as
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[TOPSIN-M]

compared to controls. Relative organ
provided absolute organ weight tables.

g

Reproduction Study (83-4)

hts were calculated from the
hou

no statistical analyses

were conducted on tEese data, it appears that they parallel the absolute
organ weight data.

TABLE 12. ABSOLUTE ORGAN WEIGHTS FROM RATS FED) TOPSIN-M
Males -! ' Females
Organ 0 ppm 200 ppm 630 ppe 2000 ppoa 0 ppm 200 ppem 6X) ppm 2000 ppe
P Geacration ]
Liver (g) 244 £ 54 250249 47153 288 ¢ 55 121t 1.8 121£1.2 121 ¢ 18 136 ¢ 15*
Thyroid {mg) 29127 316 29+ 6 39:10‘] PR 2zss 23:4 302 6*
F) Geaeration '

Liver () 206241 | 253243° | 23042 | 260245 f 133222 | 13717 | 134213 | 143425
“Thymid(mg) 2816 N9 02 362 6° 2323 2645 %613 2916°
Data takea from Tabies 19 and 70, pages 154-155 and.263-264, respectively, MRID No, 428991-01.

*Significantly different from control, p < 0.05.
- ———
TABLE 13 RELATIVE ORGAN WEIGHTS FROM RATS FED TOPSIN-M
Males T Females
Organ 0 ppa 200ppm | 60 ppm | 2000 ppm Oppm | 20ppm | 6Xppm | 2000 ppen
P Geocnation
Liver (g) 0.038 0.040 0.040 0.046 0.037 0.038 0.037 0.042
Thyroid (mg) 0.045 0.049 0.047 0.063 0.070 0.070 0.07 0.093
Fy Gen:nliol___
Liver (g) 0.032 0.038 0.037 0.043 0037 0.037 0.038 0.043
Thyroid (mg) 0.044 0.046 0.049 0.060 0.064 0.0m 0.073 0.086
—-

Data calculated by HED reviewer from Tabies 19 and 70, pages 154-155 and 263-264, respectively, MRID No. 428991-01. No
statistical analyses were conducted on relative weights.

b.

October 1995

Pathology -

1) Macroscopic examination - No dose- or treatment-related alterations
were observed by 51'05; examination at pecropsy in either the P or F,
generation parental animals.

2) Microscopic examination - Incidence rates of treatment-related liver
and thyroid lesions are listed in Tables 14 and 15. An increased
incidence of hepatocyte hypertrophy was seen in high-dose males and
females of both generations. Increased incidences of thyroid follicular
cell hyperplasia and hypertrophy were seen in high-dose P generation
males angpfemales and in high-dose F, generation males. Generally,
minimal to slight hepatocellular hypertrophy and thyroid follicular cell
hypertrophy and hyperplasia were observed in both the low and mid-
dose P generation males. These effects were observed in the F,
%eneranon but appeared in fewer animals and were less severe. In

emales, the effects were considerably less than in males.
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[TOPSIN-M] Reproduction Study (83-4)

TABLE M. HISTOPATHOLOGICAL FINDINGS IN RATS FED TOPSIN-M (STATISTICAL
ANALYSIS OF HIGH DOSE OOMPARED TO CONTROL GROUPS
Males Females .
Organ 0 ppm 2000 ppm 0 ppm 2000 poon
. P Generatioa
Hepatocyte hypertrophy | 0/25% 22/25e» 0/24 : 18/25%
Thyroid ‘
Follicular cell 0/28 22/25" 0/24 6/25*
hypertrophy
Follicular cell 1/28 21725 0/24 5725
l hyperplasia
L _ ]
[ Fy Geacration
Hepetocyte hypertrophy | 0/28 6/24% 0/24 5728
Thyroid '
Follicular c=ll /28 [ 6/24%* 0/24 0722
hypertrophy
Follicular cell 0/25 20/24** 0/24 o/
hyperplasia

Data taken from ndix 72, pages 1233-1283, MRID No. 4289%91-01.
ENumber affected /mumber examined.

Incidence rate significantly different from coatrok: *p $ 0.05; **p < 0.01 (calculated by reviewer using Fisher's Exact test).

— - — — e
TABLE 15. INCDDENCES AND GRADINGS OF LIVER AND THYROID LESIONS
. Maleg Femaies
Dosc (ppm) 0o | w [ oo [ 20| o | am [ o | am
P Genexation
H i} : 4 23‘ ¢ 3 X0
epatocellular hypertrophy 0 9 1 1
M.injma!ipe 0 7 10 13 0 1 3 18
Slight _ 0 2 3 7 0 0 0 2
Moderaré 4] 4] i 3 ) 4] g i
Foliicular cell rtrophy 0 9 7 2 0 a i 4
Min.i::ylr Q 8 3 9 0 0 0 3
: Slight 0 ‘0 4 13 0 0 1 1
Moderate 0 é 0 07 g g (2) g
Follicular cell hyperplasia 0 .13 1
l\ﬁﬁ.l:lylp‘ 0 5 13 14 0 0 2 5
Stight 0 1 o 3 0 0 0 1
F; Geseration
H hypertrophy . 3l [ 11 Q 1 1 15
cpatacellular 0
™ Minimal 0 3 4 8 0 ] 1 10
Slight 0 0 I 3 0 1 0 2
Moderate 0 1] 1 0 0 0 0 3
Thyroid
Follicufar hypertrophy (] 3 2 1 0 0 0 1]
? m a 2 2 0 0 0 0 0
Stight 0 0 0 1 0 0 0 0
Moderate o 1 0 0 0 0 0 0
Follicular cell h: i 0 4 4 10 0 0 1 2
Minimny?erpm 0 3 4 9 Q 0 1 2
Stight 1] 1 ] 1 0 0 0 0
-
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[TOPSIN-M] Reproduction Study (83-4)

B. REPRODUCTIVE TOXICITY
1. Reproductive performance
The regroductive performance of parental animals is summarized in Tables
16a and 16b. No treatment-related effects were noted in either peneration. In

both matings of the F, generation, the 630 ppm group produced tewer litters
than any other group. However, a dose-related trend was not apparent,

'Iill:l?.l&. REPRODUCTIVE PERPORMANCE IN P GENERATION RATS FED TOPSIN -M%l
o—
Obecrvation Trestmeat Growps
| 0 ppm 200 ppm 630 ppm 2000 ppm
(Mugati? E?ll_;ag)mnon days 20215 1.7 09 18¢11 2526
Males
Number mated 25 25 25 25
Number inseminating females 20 23 n 25
Females
Number mated -l =) pad 15
Number pregnant 21 20 12 19
Number plug- or sperm-positive 24 25 35 25
}:ltt::igr with sperm not detected, |1 0 0 0
Number delivering n 20 19 19
Indices (%)
Insemination index 100 100 100 100
Fecundity index 84 80 16 76
Fertility index 84 80 76 76
Gestation index ¢ 100 100 100 100
Mean gestation interval (days) 20206 20102 218 £05 219104

Data taken from Tables 1, 15, and 21, pages 111, 147, and 159, respectively, and from Appendix 14, pages 530-533, MRID No. 428991-

0l

October 1995



[TOPSIN-M]

Reproduction Study (83-4)

October 1995

TABLE 16b. REFPRODUCTIVE PERFORMANCE IN F; GENERATION RATS FED TOPSIN - M
Treeatment Groups
Obscrvabon 0 ppem 200 ppe 630 ppm 2000 ppes
Firgt Mating

?::.:3 %olgag)nanon days 282 2.6. 26124 346 3s 23213
Maies

Number mated 25 25 A |24

Number inseminating females 21 3 20 24

Femaies
Number mated 25 25 25 25
Number pregnant 21 21 17 2
Number plug- Or sperm-positive 24 25 A 25
Number with sperm nat detected, 0 1] 1} 4“1)
lirtered
Number delvering (%) 21 21 17 21

Indices (%) +
Insemination index 96 100 96 " 100
Pecundity index® 88 34 n LS‘T
Pertility index® 84 84 68 B4
Gestaticn index 100 100 100 100

Mean gestation interval (days) 219204 220402 218+ G4 21204

Second Mating

Mean cohabitation days 20z 14 22112 25122 J 24t 18

{untii GD 0)

Males u
Number mated pal u 2 " -}
Number wnseminating females- 21 n 17 p-4]

Females
Number mated pal 4 pat 25
Number pregnast 17 19 14 15
Number plug- or sperm-positive 21 pal n o]
Number with sperm not detected, |1 0 0 “ 0
littered
Number delivering (%) 17 19 - 14 __“ 15
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TABLE 16b. Coatinoed
e—
Treatment Groups

Obacraation 0 ppem 200 ppen 630 ppm - 2000 ppe
Indices (%)

Inscmination index 84 96 88 &8

Fecundity index® 81 83 64 68

Fertility index® 68 ” 56 60

Gestation index 100 100 100 | 100
Mean gestation interval (days) — 221104 23206 224208 22104

Data taken from Tables 29, 43, and 45, pages 175, 211, and 214-218, and Tables 52, 66 and. 72, pages 228, 256, and 267-271,
ively, and from Appendices 38, pages 857-860 and 61, pages 1118-1121, MRID No, 428991-0t,
Calculated by reviewer using number of animals delivering as number pregnant.

2. Viabili { clinical si

TABLE 1/ WNMMVAMOFPMMDMMCMW

Viability and clinical observations of offspring from the P and F, generations
are summarized in Tables 17a and 17b, respectively. Mean litter sizes, survival
indices, and sex ratios were not different between treated and control groups
for litters from the P generation (F; offspring)_. Following the first mating of
the F, animals, a bigh rate of death occurred in F,, pups from all treate

oups and the control group during lactation. This was apparent by the

ecreases in number of live pups/litter between lactation zc?r 1 and'21 and the
low weaning indices calculated for all groups. A This rate of death was not
repeated with the offspring of the second mating of the F, animals. For Fj
gups, mean litter sizes, sex ratios, and survival indices were comparable

etween treated and control groups. However, fewer litters were produced in
all groups, including the control, from the second mating than from the first
mating,

Number of litters 21 v |20 19 19
Total number of pups 1304 280 257 261
Number pups bora alive 02 280 - 253 259
Number pups stllbora 2 0 4 2
Mean litter size at delivery 1448 = 3.08 14.00 £ 2.13 1353 £ 34 13.74 £ 3.09
Mean number live pups/litter
Day I 4401293 13.85 2 2.01 1333 £ 4.07 13.32 £ 3.07
Day 4 (precull) 13.60 £ 2.68 12.90 £ 2.86 12.44 2 188 12.74 £ 2.96
bay 4 (postcull) 795+ 0.2 785 £ 049 7.61 ¢ 1.24 789 1 046
Day 21 7.08 £ 1.61 758 £ 0.96 7171 165 733 £ 1.03
Number litters weaned 20 19 18 18
Survival Indices (%)
Live birth index 99 100 9 9
Viability index 9 93 89 o4
October 1995 24
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TABLE 17s. VIABILITY AND CLINICAL OBSERVATIONS OF P GENERATION OFFSPRING DURING LACTATION

Obszrvation,/study tame !Oppn Imm !mm 2000 ppm
Weaning mdex 89 90 : o4 88

Sex ratio (% rmale) - day O 147 47 45 59

Sex ratio (% maie) - day 4 (precull) | 48 49 45 49

Data taken from Table 21, pages 159-163, MRID No. 428991-01.

TABLE 1. VIABILITY ANE ;JNIG\L OMVAﬂmEWTHON OFFSPRING DURING LACTATION
Obee:rvation /stady time 0 ppma 200 ppm 630 ppm 2000 ppos
Fj, Litter
Numiber of litters 21 21 17 12
Total number of pups 3n k)L 73 m
Number pups born alive 307 305 269 263
Number pupe stitiborn 4 10 4 12
Mean litter size at delivery 14.81 ¢ 2.02 1500 £ 2.92 16.06 ¢ 2.38 1329 2 404
Mean number live pups/litter
Day 1 1462t 183 13.71 £ 3.05 15292 2.4 1195 ¢ 4.14
Day 4 (precull} 1338 ¢ 2.64 11.80 ¢ 4.11 13.41 £ 3.66 1047 ¢ 4.86
Day 4 (posicull) 7.90 £ 0.44 745 ¢ 147 788 2 0.49 689 ¢ 1.66°
Day 21 286+ 1.77 3602 1.96 3.00 ¢ 1.67 2.00 £ 0.87
Numtrer litters weaned 7 10 6 9
Survival indices (%)
Live birth index 9 97 9 95
Viability index ; 92 8 84 74
Weaning index 12 P 13 13
Scx ratio (% male) - day 0 4% 47 49 51
Sex ratio (% male) - day 4 (precull) | 47 53 49 55
FQ Litter
Number of litters 17 19 14 is
Total number of pups 213 190 132 181
Number pups bora alive 210 185 130 181
Number pups stillbom 3 4 2 Q
Mean litter size at delivery 12532 4.02 10.00 ¢ 4.57 943 ¢ 429 12.07 £ 331
Mean aumber live pups/litter
Day 1 1229 £ 3.74 10.11 £ 4.47 8431 5.0 12.07 £ 331
Day 4 (precull) 1188 £ 3.69 9.69 t 447 833 1 503 1.7 ¢ 324
Day 4 (postculi) 7562 1.50 7.00 ¢ 203 592+ 281 764 £ 1.08
Day 21 7132 189 6.85 £ 157 630 ¢ 2.63 7.15 £ 1.68
Number litters weaned 16 13 10 13

October 1995
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— _
TABLE 17. VIABILITY AND CLINICAL OBSERVATIONS OF F; GENERATION OFFSPRING DURING LACTATION “
Obwervation/study tisse j
Survival Indices (%)
 Live birth index 99 94 % 100
Viability index _ 91 i & 9
Weasing index ] 74 E 87
Sex ratio (% male) - day 0 56 49 53 53
Sex ratio (% male) - day 4 (precull) | 55 S8t 4“ s2
A Y

Data taken from Tables 45 and 72, pages 214-218 and 267-271, respectively, MRID No. 428991-01.
*Significantly different from controd, p < 0.05. : Y

3. Body weight

Selected means for pup body weight/litter are summarized in Table 18. No
statistically significant differences occurred in mean pup weights from any
treated group at any time during lactation of the F, or F,, pups. However, F,,
pups gained less weight than controls with day 21 body weights of 2000 ppm.
group males and females being 88% of the control value, When mean 3u
weights for the F,, litters were-analyzed by covariance analysis (ANCO A% to
account for the number of pups fper litter, significantly lower weights as
compared to control were seen for 6%%6)pm males and females on day 1, 2000
ppm males on day 21, and 630 and 2000 ppm females on day 21.°

October 1995 2%
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Data taken from Tables 21, 45, and 72,
ACovariatc adjusted mean significen

&itfer

159-143, 214-218, and 267-
erent from coatrol: *p < 0.05, *

4. Physical and functiopal development

ical development - There were no significant treatment-related .

. Ph

rences between treated and control groups of either generation for the .
physical development parameters of pinna unfolding, incisor eruption, and
eye opening.

b. Functional tests - There were no significant treatment-related differences

between treated and control groups of either generation in the percentage
of pups with positive response for surface ri

pupillary reflex, or auditory reflex.

October 1395

. rupecnw&l\:ﬂm ‘42899101,
< 0,01 ( i analysis).

TABLE 18. GROUP MEAN BODY WEIGHT OF OFFSPRING DURING LACTATION (grams)
Day of Lactatica 0 ppm 200 ppau 630 ppm 2000 ppes
P Gencration - Fy Offsprring
Males
Day 1 6.78 £ 0.64 6.7 t 0.57 650 »0.67 6.68 £ 057
Day 4 (postcull) 9.07 £ 1.32 9.05 ¢ 1.57 8.65 ¢ 1.71 9.02 ¢ 1.21
Day 21 4894 £ 657 4831133 45.75 1 659 4461 £ 5.76
Females
Day 1 643 £ 0.7 6.41 £ 0.59 636 £ 0.79 641 2 0.61
Day 4 (posteull) 850 ¢ 1.64 B84 ¢ 1.09 8.77 1 1.54 8.66 £ 1.02
Day 21 4735 ¢ 6.01 4667 £ 6.30 46.11 £ 6.02 4267 + 4.94
F, Geacratioa - F5, Offspring
Males
Day 1 6.79 £ 0.64 6.47 3 056 623 £ 0.62 6.70 ¢ 0.68
Day 4 (posteull) 7.7 ¢ 165 7321 1.69 6.98 £ 1.61 720 ¢ 143
Day 21 4952 1 1352 4758 £ 7.08 51.64 & 10.44 4382 £ 11.67
Females
Day 1 625 1 0.48 6.14 £ 0.60 577 £ 0.62 629 £ 075
Day 4 (posteuil) 7.26 £ 1.31 TR+ 176 656 ¢ 1.76 7.05 £ 1.66
Day 21 4655 1 13.00 4078 £ 12.5% 44.15 £ 12.50 44871828
Py Geacration - Foy, Ollspring -
Males
Day 1 72312 056 7.17 ¢ 057 6.73 £ 0.71% 7.03 £ 050
Day 4 {postoull) 1039 £ 1% 959 ¢ 229 9.41 1 1.63 930 £ 1.13
Day 2l - d 5470 2 5.68 5234550 4973 £ 826 47.90 1 4.54%°
Females
Dayl . 679 £ 0.50. 6.64 £ 0.50 630 2 0.60%* 6.49 £ 0.50
Day 4 (postwcudl) 9.56 £ 0.89 9.17 2 1.97 919 868 ¢ 121
Day 21 5164 ¢ 5.11° 5125 2 5.9 4536 £ B.59% 4528 1 4530

ghting reflex, gripping reflex,

—_—
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5. Necropsy results

No dose- or treatment-related abnormalities were observed at necropsy in
pups from either generation.

III. DISCUSSION

Male and female Sprague-Dawley rats were fed up to 2000 ppm Topsin-M in the
diet for two generations. One litter was produced in the first generation and two
were produced in the second generation.

A. SYSTEMIC TOXICITY

No treatment-related effects were seen on mortality, clinical signs, feed
consumption, or gross pathology of P or F, generation paremaﬁasnima.ls of either
sex. The deaths of four F, females were ‘%;obably from excessive internal
hemorrhaging after delivery instead of a direct compound-related effect. After
approximately day 50 of treatment, a dose-related trend toward decreased body
weights in males of both generations was observed. Siéniﬁcantiy increased liver
and thyroid weights occurred in P generation males and females, increased liver
weights occurred in F, males, and increased thyroid weights occurred in F, males

- and females. Liver hypertrophy may have included iriduction of liver e es. .
Liver enzyme induction could account for the slightly decreased levels of T; and:
T, which, in turn, could have caused the slightly greater TSH levels as a
compensatory mechanism. Constant stimulation of the thyroid by elevated TSH
would explain the hyperplasia/hypertrophy in the thyroid.

The systemic LOEL for this study is < 200 ppm based on hepatocellular
hypertrophy and thyroid follicular celi hypertrophy/hyperplasia at all dose levels
and decreased body weight gains in males and increased liver and thyroid weights
in both sexes at the highest dose level. This LOEL is considered to be a
borderline NOEL/LOEL because the effects on the thyroid and liver at 200 ppm
were minimal and they were less in the succeeding generation.

Mean litter sizes, survival indices, and sex ratios were not different between
treated and control groups for the F, or Fy, litters. Excessive deaths of the F,,
pups is unexplained %ut 1s probably not compound-related as controls were

ected as well as treated groups,” No statistically significant differences occurred
in mean pup weights from any treated %roup at any time durmjg lactation of the F,
or F,, pups. However F,, pups gained less weight than controis with day 21 body
weights og& males and females only 88% of the control value. Covariance analysis
(ANCQVA) of mean pup weights for the F, litters, to account for the number of
pups per litter, revealed signi cantl\bv(}gwer weights as compared to control for 630
ppm males and females on day 1, 2000 ppm males on day 21, and 630 and 2000
ppm females on day 21. Decreased pup weights cannot be explained by reduced
dam weights during lactation since high-dose dams actually gained slightly more
than controls. However, reduced Amp weights did not impair maturation as no
differences were seen in physical developmental parameters or functional test

responses between treated and control pups of either generation.
The reproductive toxicity LOEL for this study is 630 ppm based on reduced body

weights of the F., pups during lactation. The NOEL is 200 ppm. This LOEL is
also borderline because the decrease in pup weights was minimal.
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C. STUDRY DEFICIENCIES
The authors did not specifically state whether the technical form of the chemical
was used. Rats were only 6 weeks old at the beginning of the study as opposed to
8 weeks which is stated in the acceptance criteria.
These deficiencies are minimal and do not alter the analysis of the study.

D. CORE CLASSIFICATION
- Acceptable.

October 1995 o 29
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